Brain neurotransmitters and neuropeptides in Parkinson's disease.
Parkinson's disease is characterized by a deficiency of dopamine in the nigrostriatal system. However, changes in dopamine neurons were found also outside the extrapyramidal system, showing that there is a more general brain defect than just the loss of substantia nigra dopamine neurons. With regard to the behavior of striatal D-2 receptors it was possible to divide parkinsonian patients into two subgroups, because either a decrease or an increase in the number of D-2 receptors was found. Clinically, the patients with a decreased number of striatal D-2 receptors were more disabled and had lost the beneficial response to levodopa. D-3 receptor binding sites were decreased in the parkinsonian striatum. Changes in the cholinergic-muscarinic receptors in the striatum seem to be related to changes in D-2 receptors, and muscarinic receptor supersensitivity was found in cortical areas. GABA receptor binding was decreased in the substantia nigra. In the parkinsonian brain there seems to be supersensitivity of a population of enkephalin receptors (delta) in the striatum and in the limbic system and also a loss of others (mu) in the striatum. Furthermore, the Met-enkephalin content was decreased in the parkinsonian substantia nigra. A decreased concentration of substance P was found in the substantia nigra of all parkinsonian patients and in the putamen of those patients who had not received levodopa treatment. The somatostatin level was decreased in the frontal cortex in relation to dementia. There are thus multiple neuronal disturbances in the parkinsonian brain, although those of the nigrostriatal dopamine neurons seem to be the greatest and are more closely related to parkinsonian clinical features and to treatment responses.